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Introduction

The Minerals Appendix contains a discussion of coal bed
methane (CBM) in the emphasis area’s, conventional oil
and gas production trends, the Reasonably Foreseeable
Development Scenario (RFD), and a description of the
cumulative effects projects evaluated for this study.

Coal Bed Methane

CBM is a product of the transformation of plant material
into coal; large volumes of methane are produced as coal
matures due to heat of burial. This thermogenic methane-
rich gas is adsorbed and stored on internal surfaces within
the coal. The pressure of fluids (mostly formation water)
in the coal reservoir keeps the methane adsorbed onto the
coal and minimizes the formation of fractures in the coal.
When meteoric waters encounter the methane-rich coals,
bacteria act upon the coals and their entrained fluids to
produce more methane (PTTC 2000). This biogenic
methane-rich gas is also adsorbed onto the coal surfaces.
Thermogenic methane can be differentiated from
biogenic methane by the ratios of their stable carbon
isotopes, that is, the ratio of C'? to C'* compared to a
standard such as the PeeDee belemnite, a fossil marine
mollusk (Coplen 1994). Methane with relative
enrichment of C'? is indicative of low-temperature,
biogenic gas; the heavier C"* isotope is enriched in the
high-temperature gas. Both forms of methane have been
reported in CBM reservoirs (USGS 2000).

Coalbed gas reservoirs, because of their fine-grained
nature, are able to hold six or seven times as much gas as
conventional sand or carbonate reservoirs (USGS 2000),
a factor that has made CBM a desirable resource.
Methane produced from coal beds is an unconventional
hydrocarbon resource that has wundergone rapid
nationwide development in the past fifteen years (Nelson
2000). The Powder River Basin is estimated to contain
approximately 39 trillion cubic feet [TCF] (Hill et al.
2000)—approximately 10 percent of which is in
Montana. The methane is contained in the Tertiary-age
Fort Union Formation coal beds. Under initial reservoir
conditions, the coal is under virgin hydrostatic pressure,
which confines the coal and holds in the methane.
Pumping water from the coal reduces hydrostatic pressure
in the aquifer. The methane releases from the coal and
moves through the natural cleat of the coal toward
producing boreholes. As the water is pumped off the coal
bed aquifer, pressure in the coal is decreased, the coal
fractures into a series of fine fractures known as cleat,
and the methane is able to move through the fractures and
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any horizontal bedding planes toward producing
boreholes.

CBM in Montana is currently produced only at the CX
Ranch field in Big Horn County on the western edge of
the Powder River Basin. During the first year of
production, 1999, the field produced 204,433 MCF of
natural gas. The subsequent year, 2000, the field
produced 3.49 billion cubic feet (BCF) of natural gas
(MBOGC 2001b).

CBM is prospective in the other RMP areas that are the
subject of this EIS. In the Billings RMP area, the Bull
Mountains Basin contains Fort Union Formation coals
that may be similar to the Powder River Basin coals. The
Big Horn Basin, Red Lodge area, and Crazy Mountains
Basin also contain Fort Union Formation coals. Gallatin,
Park, and Carbon counties contain unknown quantities of
Cretaceous coals that may contain CBM. Blaine County
contains Cretaceous coals associated with the Eagle
Formation. These coals could also produce significant
amounts of CBM.

CBM resources are subject to the same drainage issues as
conventional oil and gas resources. It is assumed that a
single CBM well will drain those resources in a single
coal seam across 80 acres. Site-specific CBM drainage
may, however, be different and needs to be monitored to
protect federal and Indian lands.

Additional Counties

Park and Gallatin Counties do not produce oil or gas at
the present time. Thick Tertiary sediments are present in
the Crazy Mountains Basin, which is on strike with the
Big Horn and Red Lodge Basins. These sediments may
be prospective in the future as oil and gas activity
progresses.

Blaine County is located in the center of the northern
edge of the State; it includes the geologic features the
Bears Paw Mountains and the adjacent Hogeland Basin.
In 2000, 26 fields produced shallow, dry natural gas in
Blaine County with little crude oil. Several small fields
and the large Tiger Ridge field produce natural gas from
the Eagle, Niobrara, and Second White Specks, all of
which are shallow formations of the Late Cretaceous.
Continued exploration and production drilling is expected
to further increase production levels. Production
statistics, summarized in Figure GMA-4 (ALL 2001b),
show a doubling of natural gas production in the past
15 years. Blaine County produced more than 21 percent
of Montana’s total gas for 1999 and it shows increases
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since then. Oil production has varied within narrow limits
at relatively low levels.

Conventional Oil and Gas Production
Trends

Montana’s oil production for 1999 was down by
approximately 8 percent (from 16.61 million barrels of oil
[mmbo] to 15.27 mmbo) from 1998. The oil production
trend has been in place since 1984 when oil production
began to decrease because of commodity prices.
However, natural gas production increased by
approximately 3 percent (59.7 BCF to 61.6 BCF) during
1998. Natural gas production, because of recent
discoveries, has not shown the decline of oil production,
but instead has shown gradual increases in yearly
production (MBOGC 2000). Drilling within the state for
conventional oil and gas increased by approximately
55 percent from 1998 to 1999. Geophysical activity

continued in 1999 with four seismic contractors permitted
for 20 projects—a significant number of which involved
3-D shooting (MBOGC 2000). Horizontal well
completions continue to be popular in the state. In 1999,
the Montana Board of Oil and Gas Conservation
(MBOGC) approval was given for seven new horizontal
wells and two horizontal re-completions of existing
vertical wells. In 1999, BLM approved four new
horizontal wells and one horizontal recompletion. In
2000, BLM approved 13 new horizontal wells and
16 recompletions.

Figures MIN-1 through MIN-3 were constructed using
the latest data available from the production files of the
MBOGC. The only area of interest that shows production
increases is Blaine County, which is one of the state’s
most important natural gas regions.

Figure MIN-1

Powder River RMP Area Production Trends
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Figure MIN-2

Billings RMP Area Production Trends
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Figure MIN-3

Blaine County Production Trends
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REASONABLY FORESEEABLE DEVELOPMENT SCENARIO

Introduction

The Reasonably Foreseeable Development (RFD)
scenario for the EIS predicts oil and gas development in
five areas: the Powder River Resource Management Plan
(RMP) area, the Billings RMP area, and in Blaine,
Gallatin, and Park counties of Montana. The RFD
projects drilling of both conventional and CBM wells,
numbers of pipelines, and compressors needed for
production of CBM wells.

For the purpose of the analysis, the RFD will address
potential CBM development of the Crow and Northern
Cheyenne reservations and the Ashland Ranger District
of the U.S. Forest Service. This is in no way to say the
BLM and the State of Montana are making decisions
about the reservations or the Forest Service. The
predictions are made so that all potential cumulative
impacts are analyzed.

Predictions for exploration and development of coal bed
methane (CBM) and conventional oil and gas in the RFD
are based on: the BLM RMPs for the areas; coal
information from the U.S. Geological Survey (USGS);
other referenced sources; expressions of interest; and
projections from the oil and gas industry (Oct 18, 2000,
CBM Coordination meeting).

Coal Bed Methane

To project CBM exploration and development, the areal
extent of certain coals and the rank of coals in the study
areas were considered. Areas of sub-bituminous to
bituminous were considered as the most likely to be
explored and developed in Montana, although exploration
and development has occurred mainly in sub-bituminous
coal in the Wyoming portion of the Powder River Basin
(Basin). The USGS produced a map showing the areas of
coal, by rank, for the United States (see Map MIN-1).
This information indicates sub-bituminous and
bituminous coals in many parts of the study area. Powder
River, Rosebud, Custer, and Big Horn counties contain
the northern part of the Basin, which extends north from
Wyoming. Blaine and Musselshell counties have mostly
sub-bituminous coal. Carbon County has an extension of
the Big Horn Basin coal, which is ranked as bituminous
coal. Gallatin and Park counties have scattered areas of
bituminous to sub-bituminous coals. The projection of
methane gas estimated to be produced from coal beds in
Montana range from a low of 1 TCF (Crockett 2001-PRB
est -RMG, Casper) to a high of 17.7 TCF (estimated
based on figures from Nelson 2000). This and other
information for Montana is used to predict where CBM
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exploration is most likely to occur in study area. The
RFD predicts the number of CBM wells that would be
drilled and completed during the next 20 years.

Conventional Oil and Gas

Historical drilling activity and oil and gas price
projections were used to project conventional oil and gas
development for the RMPs. The RFD scenario describes
a somewhat different level of activity than the scenario
found in the BLM Final Oil and Gas RMP/EIS
Amendment issued in 1992. This is primarily because of
the use of a different span for historical drilling activity.
The 1992 amendment used the span from 1973 to 1988 in
forecasting future activity. This document uses a total
period of 80 years for historical drilling activity to
forecast future development. This led to a slight
difference in the level of drilling activity forecast.

Approximately 200 to 800 wells would be drilled in the
Powder River RMP area. Approximately 250 to 975 wells
would be drilled in the Billings RMP area. A total of
450 to 1,775 wells could be drilled in 20 years.

A total of 37,233 oil and gas wells have been drilled to
date in Montana (Petroleum Information Corp, 2001). In
the study area (two RMP areas and three counties)
9,510 wells have been drilled. This is an average of
approximately 450 wells drilled per year statewide. From
1995 through 1999 the conventional wells drilled in the
state ranged from 209 to 482 (MBOGC Report 1999).

Coal Areas of Montana

The USGS produced a map showing the areas of coal in
Montana. The RMPs also include maps that indicate
areas of coal occurrence. The coal volume for each
county was used to determine the number of potential
CBM wells that could be drilled. The values for volumes
of coal in each county came from the BLM RMPs for the
area, study papers, or estimates based on coal thickness,
and acres of identified coal fields in the county. The coal
volumes are based upon all coal beds, not just ones that
are likely to be developed because of their thickness,
depth, and extent. In some cases the volumes are
estimates rather than exact figures. The coal volume in
tons was multiplied by a range of estimates of
recoverable methane per ton (USGS Professional Report
1625A, 1998 and Flores, et al. 2001) and then divided by
an estimate of the gas production per well from CMS
Energy's, October 18, 2000, presentation in Miles City
(CMS 2000). The amount of gas to be produced per well
(0.3 BCF per well) would be used as the lowest economic
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limit. This resulted in a range of wells that may be drilled
over the next 20 years. The coal volume data came
mostly from the Powder River and the Billings RMPs,
supplemented by information from USGS and Gas
Technology Institute (GTI) papers (Nelson 2000).

Coal resources in the Powder River Basin are in the
Paleocene Fort Union Formation. About half of the
estimated 39 trillion cubic feet of in-place CBM resource
is recoverable. Less than half the coal resources occur in
the Montana portion of the Basin. These sub-bituminous
coals have low concentrations of gas per unit volume
(Choate et al. 1984). However, because of the immense
total coal thickness that reaches 170 feet in some areas in
Montana (Campen 1990), vast quantities of CBM may be
present.

Two formations in the Big Horn Basin contain coal. The
Red Lodge-Bearcreek deposit is in the Paleocene Fort
Union Formation. The coals are classed as sub-
bituminous. Nine coal beds have an average total
thickness of approximately 45 feet (Darrow, 1954). The
Bridger Coal Field is in the upper Cretaceous Eagle
Formation. The coal is bituminous in rank. Three coal
beds totaling 6 feet are known in this deposit (Campen
1990). The extent of the coals is not known, although the
coal may be a source of methane for certain Cretaceous
sands (Judith River, Eagle) in the Dry Creek field, which
is 5 to 10 miles southwest of Bridger, Montana.

Gas Well Spacing

The MBOGC establishes the spacing of gas wells.
Spacing for wildcat wells is 640 acres per well for each
producing formation. MBOGC has the authority to
change the well spacing to provide for maximum
efficiency and recovery of gas reserves. Well spacing is
usually changed after MBOGC has reviewed geologic,
engineering and economic data provided by lease
operators. The MBOGC then establishes the boundaries
for a producing gas field. The planning area includes only
one CBM field and numerous conventional gas fields.
When a field is discovered, the exploration company
would appear before MBOGC to request permanent
spacing for the production. Based upon current CBM
well spacing in Wyoming and Montana, spacing would
probably range from one well per 80 acres to one well per
40 acres for CBM production. The spacing in the CX
field is four wells per coal bed per 160 acres. Because of
the number of coals in the CX field, this could result in as
many as 16 wells per 160 acres or potentially 64 wells per
640 acres. The well density has not reached this level at
present and because of the faulting, splitting, and joining
of the coals and absence of the coals in some sections this
is not likely to happen. CBM is produced from three coal
seams in the CX field. Each well produces methane from
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a single coal seam; however, in the future, wells may be
designed to produce from multiple coal seams. This
would decrease the number of wells required for
production in the CX field.

Oil Well Spacing

The MBOGC also sets the spacing of oil wells. The
spacing for an oil well in the state of Montana is based on
the depth of the well. For well depth of 0 to 6,000 feet,
the statewide spacing is one well per 40 acres; for well
depth of 6,001 feet to 11,000 feet, it would be one well
per 160 acres; finally, for well depth of more than
11,001 feet, it would be one well per 320 acres. MBOGC
has the authority to change the well spacing to provide
for maximum efficiency and recovery of gas reserves.
Well spacing is usually changed after MBOGC has
reviewed geologic, engineering, and economic data
provided by lease operators. The MBOGC then
establishes the boundaries for the producing oil field.
There are numerous fields within the planning area.

Areas of Disturbance
CBM

Surface disturbance for a typical CBM well includes 0.25
acres for the well pad and 0.75 acres for the access road
for a total of 1 acre disturbed for drilling operations. Part
of the well pad area is reclaimed for production
operations, and the entire area of disturbance is reclaimed
when the well is plugged and abandoned.

Conventional

Surface disturbance for a typical conventional shallow
gas well (less than 2,000 feet deep) includes 0.5 acres for
the well pad and a 2-mile bladed road for a total of 1 acre
disturbed for drilling operations. Part of the well pad area
is reclaimed for production operations, and the entire area
of disturbance is reclaimed when the well is plugged and
abandoned.

Surface disturbance for a typical shallow oil well (less
than 5,000 feet deep) includes 2 acres for the well pad
and 1.5 acres for a 1-mile bladed road for a total of
3.5 acres disturbed for drilling operations. Surface
disturbance for a typical deep oil well (from 5,000 to
12,000 feet deep) includes 4 acres for the well pad and
1.5 acres for a 1-mile bladed road, for a total of 5.5 acres
disturbed for drilling operations. Part of the well pad area
is reclaimed for production operations, and the entire area
of disturbance is reclaimed when the well is plugged and
abandoned.



General Assumptions

e  All numbers were rounded to the nearest significant
number.

e The number of BLM-administered wells will be
based on the BLM-administered oil and gas acreage
in the county.

e 80 percent of Big Horn County is in the Billings
RMP area.

Occurrence Potential

The text in this section discusses the oil and gas
occurrence potential for each county.

Big Horn County
CBM

The southeastern and eastern portion of the county
contains approximately 28,700 million tons of sub-
bituminous coal (Powder River RMP). The area includes
one CBM field (CX Ranch).

Conventional

The county has nine oil and gas fields , including four oil
fields, one conventional gas field at Toluca, and an
inactive gas field at Hardin. The oil and gas fields in Big
Horn County produce from the Ft. Union, Shannon,
Amsden, Madison, and Tensleep formations. Production
has occurred from the Frontier formation (Hardin Gas
field). A total of 844 wells have been drilled to date, of
which 172 have been drilled on the Crow Reservation.
One gas sales line runs through the north portion of Big
Horn County, but none on the Crow Reservation.

Blaine County
CBM

There are areas of sub-bituminous coal throughout much
of Blaine County. The estimated coal volume of
40 million tons for the county came from the USGS-
MBMG report of 1963. The county does not have any
CBM production.

Conventional

Blaine County has 26 oil and gas fields, with
2,123 (Petroleum Information 2001) wells drilled as of
June 2001. There are 14 gas producing fields and five
producing oil fields. Production occurs from the Judith
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River, Eagle, Bowdoin, Phillips, and Piper formations.
Pipelines and compressor stations are in place in the
existing fields.

Carbon County
CBM

Carbon County includes the Silvertip, Bear Creek,
Bridger and the Joliet-Fromberg coal fields. The coal
ranges from Ft Union to Eagle coal and is of sub-
bituminous to bituminous nature. The volume of coal is
estimated at approximately 760 million tons. The estimate
of the gas content of the coals for sub-bituminous will be
the same as the coals in the Powder River basin. The
estimate for the bituminous coals for the RFD will be
from 200 to 450 standard cubic feet (SCF)/ton.

Conventional

Carbon County includes 18 identified gas and oil fields.
The wells produce from the Frontier, Phosporia-Tensleep,
Judith River, Claggett, Eagle, and Greybull formations. A
total 735 wells have been drilled to date in this county
(Dwights well data).

Carter County
CBM

Bituminous or sub-bituminous coals have not been
identified in Carter County. The only coal is of lignite
rank, which is not considered to have a potential to
produce methane in economic quantities.

Conventional

Carter County includes the Bell Creek, Southeast Bell
Creek, and Repeat oil fields, as well as two gas fields
near Hammond. They produce from the Muddy and Red
River formations. There have been 434 wells drilled to
date in this county.

Custer County
CBM

The Powder River RMP estimated 1.3 billion tons of sub-
bituminous coal is located within Custer County. The
coal occurs in the southern and southwestern portion of
the county.
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Conventional

The Liscom Creek and Pumpkin Creek fields are located
in Custer County. Gas in these fields is produced from the
Shannon formation. These fields have a small sales line
in place.

Gallatin County
CBM

Very little coal is identified in Gallatin county; some has
been identified in the eastern edge or southern part of the
county. Coal mining has also historically occurred in
Gallatin County (Roberts 1966, and Calvert 1912a and
1912b). The volume is estimated to be approximately
50 million tons of sub-bituminous to bituminous coal.

Conventional

There are no oil or gas fields in Gallatin County, and only
22 conventional wells have been drilled to date.

Golden Valley County
CBM

Although there is some coal shown for Golden Valley
County, there are no volumes estimated. The coal that is
shown is of the sub-bituminous rank.

Conventional

Two oil and two gas fields have been identified in this
county, and 124 wells have been drilled to date. The
wells have produced from the Cat Creek, Lakota,
Niobrara, Frontier, Heath, and Tyler formations.

Musselshell County
CBM

The RMP estimated 646.6 million tons of sub-bituminous
coal in the county. These Ft. Union coals are located in
the Bull Mountain Basin.

Conventional

Thirty-five fields have been identified in Musselshell
County, and 1,415 wells have been drilled to date. The
wells have produced from the Amsden, Cat Creek,
Morrison, Heath, and Tyler formations.
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Park County
CBM

Park County has scattered areas of an estimated
100 million tons of sub-bituminous and bituminous coal.
Coal mining has also historically occurred in Park County
(Roberts 1966, and Calvert 1912a and 1912b). A gas
transmission line runs through the center of the county.

Conventional

There are no identified oil and gas fields in Park County.
There have been 32 wells drilled to date in the county.

Powder River County
CBM

Based on information from the RMP, there are 27 billion
tons of sub-bituminous coal in the county. The coal is
located mostly in the western half of the county.

Conventional

The county has seven oil and gas fields, including Bell
Creek, which is the second-largest producing field in
Montana (based on cumulative production). The Shannon
and Muddy formations are productive in the county, and
1,249 wells have been drilled to date.

Rosebud County
CBM

Rosebud County contains 11.3 billion tons of sub-
bituminous coal. The coal is located in the southern and
eastern portion of the county.

Conventional

Rosebud County has 18 identified oil and gas fields
producing from the Tyler formation, and 1,147 wells have
been drilled to date.

Stillwater County
CBM

There is one identified bituminous coal field (Stillwater)
in the county and it is estimated to have 475 million tons
of Eagle formation coal. The coal is estimated to contain
a much higher gas content per ton than the Powder River
sub-bituminous coals. The county has three gas



transmission lines running through the north half of the
county.

Conventional

The county has 11 identified oil and gas fields. The
producing formations are the Frontier, Eagle, Claggett,
Cat Creek, Morrison, and Virgelle. There have been
367 conventional wells drilled to date in the county.

Sweet Grass County
CBM

There are no known coal reserves in the county.
However, there are gas transmission lines through the
center and running southeast and northeast in the county.

Conventional

One identified field—a six-shooter dome—is in Sweet
Grass County. This is the Sixshooter Dome. The
productive formations in the county are the Eagle and
Lakota. There have been 82 conventional wells drilled to
date.

Treasure County
CBM

The RMP's coal estimates for the county from the RMP
are 100 million tons. A gas transmission line runs through
the southeastern part of the county.

Conventional

There are no identified oil and gas fields in the county
and no productive formations have been identified,;
however, 32 conventional wells have been drilled to date.

Wheatland County
CBM

No coal has been identified in Wheatland County. A gas
transmission line runs through the eastern part of the
county.

Conventional

One oil and gas field—Mud Creek—has been identified
in the county. The Amsden formation is productive, and
60 conventional wells have been drilled to date in the
county.
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Yellowstone County
CBM

Some 590 million tons of coal have been identified in the
county. There are four gas transmission lines in the
southern part of the county.

Conventional

Six oil and gas fields are identified in the county, and
425 conventional wells have been drilled to date. The
productive formations that have been identified are the
Mosser Sand, Amsden, and Dakota.

Reasonably Foreseeable
Future Actions

Reasonably Foreseeable Future Actions (RFFA) address
the potential developments that may occur within other
jurisdictions that fall within the Billings and Powder
River resource management areas. The same general
assumptions and source data used for developing the
RFD are applicable.

Crow Reservation
CBM

There has been 16.1 billion tons of coal identified on the
Crow Reservation.

Conventional

The reservation includes the Soap Creek, Lodge Grass,
Gray Blanket, and Ash Creek oil and gas fields. There
have been 172 conventional wells drilled to date on the
reservation. Production occurs from the Shannon,
Tensleep, Amsden and Madison formations within the
reservation.

Northern Cheyenne Reservation
CBM

Based upon limited data, it is estimated that 16.3 billion
tons of sub-bituminous coal lie within the reservation.
The coal is believed to underlie most or all of the
reservation.
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Conventional

The reservation does not have any known oil or gas
fields. Twenty conventional wells have been drilled to
date.

Ashland District, U.S. Forest
Service

CBM

Tertiary Ft. Union coal is believed to underlie most or all
of the Ashland Forest.
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REASONABLY FORESEEABLE DEVELOPMENT—
ALTERNATIVE A

CBM

A general assumption used for this alternative for CBM
wells is that the number of townships of potential
development in each county would be limited to areas
where coal has been identified. Additionally, other
assumptions were used for Alternative A for CBM wells.
These include:

e (CBM drilling would only be allowed where there
was a need for additional data (townships where no
CBM wells had been drilled by any company).

e (CBM drilling would occur but there would be no
production (from federal wells). That is, the permits
would be for drilling and production testing but no
commercial ~ production  (with  associated
infrastructure).

e No permanent pipelines, power-lines, or any
production facilities would be installed at any of the
federal CBM wells.

e There would be no discharge of produced water
allowed from any of the federal CBM wells.

e For a high number, four wells per township were
assumed; for the low number, one well per township
was assumed.

e  Itwas assumed that the number of townships in each
county would be limited to areas where coal has
been identified.

BLM-Administered

An estimated 400 acres based on 400 CBM wells would
be disturbed during exploratory drilling operations
(0.25 acre per location and 0.75 acre per access road)
which is the number of wells predicted to be drilled
during the 20-year analysis period. The total number of
acres could be reduced if more than one methane well is
drilled on the well pad—as is the pattern in the CX Field.

State-Administered
Existing Management Assumptions

There will be 325 CBM wells permitted for the Redstone
project area in Big Horn County. Of these, only 250 will
be allowed to produce and 75 will be for exploration
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only. Two hundred CBM exploration wells will be
permitted for the rest of the state.

Conventional Oil and Gas

The RFD scenario from the Oil and Gas Amendment
contains projections for the number of wells and acres
disturbed in each producing region. The disturbance for
each well is based on the typical depth of wells for an
area. Shallow wells generally disturb fewer acres.
Tables 4.1 through 4.4 in the Oil and Gas Amendment
(pages 55 and 56) show totals for the planning area and
each resource area. The assumptions for conventional oil
and gas in this alternative are as follows:

e  The unconstrained number of wells comes from the
Oil and Gas Amendment RFD scenario.

e  The constrained number of wells is derived from the
resource analysis for wells foregone in No Surface
Occupancy areas.

o The average acreage figure (total acres/total wells)
for the resource area was used to estimate federal
acres disturbed.

e  The RFD projections have a 20-year life.

e A more detailed description of information for the
assumptions is contained in the Oil and Gas
Amendment in Chapter 4, Social Economic
Conditions (BLM 1992), and in Appendix C.

BLM-Administered

The number of acres disturbed during drilling operations
would be 1,342 acres based on 400 wells, which is the
number of wells predicted to be drilled during the 20-year
analysis period.

State of Montana

The number of acres disturbed during drilling operations
would be 4,551 acres based on 891 new wells predicted
for the 20-year analysis period in the Powder River and
Billings RMP areas. The conventional wells in Blaine,
Park, and Gallatin counties will be based on historical
drilling for those counties. The RFD for the State of
Montana for conventional wells under this alternative is
the same as Alternatives B, C, D, and E.
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Development Potential

The development potential for federal oil and gas in each
county is described in the text that follows.

Big Horn County
CBM

Based on the review of unexplored coal areas in Big Horn
County, there would be 20 to 64 exploration wells drilled
on minerals under BLM jurisdiction. Approximately 16 to
44 of these wells would have production potential and
4 to 20 wells would be drilled and abandoned. The only
disturbance would be for the access road and well pad.

Conventional

The county has potential for five to 30 additional wells to
be drilled on minerals under BLM jurisdiction in the next
20 years, based on historical drilling rates.

Carbon County
CBM

Based on the unexplored coal areas in the county, the
BLM could permit the drilling of approximately 24 to
72 wells under this alternative. Sixteen to 48 of these
wells would have the potential to be productive, and 8 to
24 wells will be drilled and abandoned. There would be
no pipelines or production facilities for these wells. The
only disturbance would be for the access road and well
pad.

Conventional

Carbon County has potential for 10 to 45 additional wells
to be drilled on minerals under BLM jurisdiction in the
next 20 years, based on historical drilling rates.

Carter County
CBM

No CBM wells are projected to be drilled under this
alternative in the county.

Conventional

The county has potential for 1 to 6 additional wells to be
drilled on minerals under BLM jurisdiction in the next
20 years, based on historical drilling rates.
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Custer County
CBM

Based on the unexplored coal areas in the county, the
BLM could permit the drilling of from 20 to 64 wells
under this alternative. Sixteen to 44 of these wells would
have the potential to be productive, and four to 20 wells
will be drilled and abandoned. There would be no
pipelines or production facilities for these wells. The only
disturbance would be for the access road and well pad.

Conventional

The county has potential for one to three additional wells
to be drilled on minerals under BLM jurisdiction in the
next 20 years, based on historical drilling rates.

Gallatin County
CBM

No CBM wells are projected to be drilled in this county
on minerals under BLM jurisdiction with this alternative.

Golden Valley County
CBM

No CBM wells are projected to be drilled in this county
on minerals under BLM jurisdiction with this alternative.

Conventional

The county has potential for one to six additional wells to
be drilled on minerals under BLM jurisdiction in the next
20 years, based on historical drilling rates.

Musselshell County
CBM

Based on the unexplored coal areas in the county, the
BLM could permit the drilling of 10 to 40 wells under
this alternative. From eight to 30 of these wells would
have the potential to be productive, and two to 10 wells
will be drilled and abandoned. There would be no
pipelines or production facilities for these wells. The only
disturbance would be for the access road and well pad.



Conventional

The county has potential for 20 to 90 additional wells to
be drilled on minerals under BLM jurisdiction in the next
20 years, based on historical drilling rates.

Park County
CBM

There are no CBM wells projected to be drilled in this
county on minerals under BLM jurisdiction with this
alternative.

Powder River County
CBM

Based on the unexplored coal areas in the county, the
BLM could permit the drilling of from 20 to 80 wells
under this alternative. Sixteen to 60 of these wells would
have the potential to be productive, and four to 20 wells
will be drilled and abandoned. There would be no
pipelines or production facilities for these wells. The only
disturbance would be for the access road and well pad.

Conventional

The county has potential for one to three additional wells
to be drilled on minerals under BLM jurisdiction in the
next 20 years, based on historical drilling rates.

Rosebud County
CBM

Based on the unexplored coal areas in the county, the
BLM could permit the drilling of 12 to 48 wells under
this alternative. Eight to 32 of these wells would have the
potential to be productive, and four to 16 wells will be
drilled and abandoned. There would be no pipelines or
production facilities for these wells. The only disturbance
would be for the access road and well pad.

Conventional

The county has potential for 10 to 40 additional wells to
be drilled on minerals under BLM jurisdiction in the next
20 years, based on historical drilling rates.
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Stillwater County
CBM

Based on the unexplored coal areas in the county, the
BLM could permit the drilling of six to 24 wells under
this alternative. Four to 18 of these wells would have the
potential to be productive, and two to six wells will be
drilled and abandoned. There would be no pipelines or
production facilities for these wells. The only disturbance
would be for the access road and well pad.

Conventional

The county has potential for three to 12 additional wells
to be drilled on minerals under BLM jurisdiction in the
next 20 years, based on historical drilling rates.

Sweet Grass County
CBM

Based on the lack of known coal reserves in the county,
no CBM wells are expected under this alternative.

Conventional

The county has potential for one to six additional wells to
be drilled on minerals under BLM jurisdiction in the next
20 years, based on historical drilling rates.

Treasure County
CBM

Based on the unexplored coal areas in Treasure County,
the BLM could permit the drilling of two to four wells
under this alternative. Up to two of these wells would
have the potential to be productive, and up to two wells
will be drilled and abandoned. There would be no
pipelines or production facilities for these wells. The only
disturbance would be for the access road and well pad.

Conventional

The county has potential for one to three additional wells
to be drilled on minerals under BLM jurisdiction in the
next 20 years, based on historical drilling rates.
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Wheatland County
CBM

There are no CBM wells projected to be drilled on
minerals under BLM jurisdiction in the county.

Conventional

The county has potential for one to three additional wells
to be drilled on minerals under BLM jurisdiction in the
next 20 years, based on historical drilling rates.

Yellowstone County
CBM

Based on the unexplored coal areas in the county, the
BLM could permit the drilling of two to six wells under
this alternative. Up to three of these wells would have the
potential to be productive, and up to three wells will be
drilled and abandoned. There would be no pipelines or
production facilities for these wells. The only disturbance
would be for the access road and well pad.

Conventional

The county has potential for five to 15 additional wells to
be drilled on minerals under BLM jurisdiction in the next
20 years, based on historical drilling rates.

RFD Conclusion
CBM

During the life of the plan, it is estimated that the number
of CBM exploration wells that may be drilled throughout
the two RMP areas would range from a low of 120 wells
to a high of 400 wells on BLM-administered minerals.
CBM drilling would be allowed but there would be no
production (from federal wells). This means the permits
would be for drilling and testing but no production. There
would be no pipelines or power-lines or any production
facilities installed at any of the federal CBM wells. There
would be no discharge of produced water allowed from
any of the federal CBM wells. This would result in
approximately 400 acres of disturbance for the 400 wells
(0.25 acre/location and 0.75 acre/access road).

State development under this scenario would include
previously approved CBM wells at the CX Ranch and
additional exploration wells. The CX Ranch could drill
up to 325 wells, of which 250 could be developed for
production. An additional 200 exploration well permits
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would be issued to operators to investigate the likelihood
of CBM development throughout the state.

Powder River RMP Area

During the life of the plan, it is estimated that the number
of CBM wells that may be drilled in the Powder River
RMP area would range from a low of 60 wells to a high
of 240 wells on BLM-administered minerals. CBM
drilling would be allowed but there would be no
production (from federal wells). This means the permits
would be for drilling and testing but no production. There
would be no pipelines or power-lines or any production
facilities installed at any of the federal CBM wells. There
would be no discharge of produced water allowed from
any of the federal CBM wells. This would result in
approximately 240 acres of disturbance for the 240 wells
(0.25 acre/location and 0.75 acre/access road).

Billings RMP Area

During the life of the plan, it is estimated that the number
of CBM wells that may be drilled throughout the Billings
RMP area would range from a low of 50 wells to a high
of 160 wells on BLM-administered minerals. CBM
drilling would be allowed but there would be no
production from Federal wells. This means the permits
would be for drilling and testing but no production. There
would be no pipelines, power-lines, or any production
facilities installed at any of the federal CBM wells. There
would be no discharge of produced water allowed from
any of the federal CBM wells. This would result in
approximately 160 acres of disturbance for the 160 wells
(0.25 acre/location and 0.75 acre/access road).

Conventional Oil and Gas

Based on the Assumptions listed at the beginning of this
section, the number of conventional oil and gas wells that
could be drilled on BLM administered minerals would
range from a low of 60 to a high of 260 wells. No
estimates of disturbance were made for conventional
wells.

Powder River RMP Area

The RFD estimates that 15 to 60 of these wells would be
drilled on minerals under BLM jurisdiction. Most of these
wells would be drilled in or near the existing fields.

Billings RMP Area

The RFD estimates that 45 to 200 conventional wells are
to be drilled on minerals under BLM jurisdiction. Most of
these wells would be drilled in or near the existing fields.



Reasonably Foreseeable
Future Actions—
Alternative A

The RFFA predictions for Alternative A were developed
using the same general assumptions as the RFD.

Forest Service—Administered

Currently, the Custer National Forest, Ashland Ranger
District, is not open for oil and gas leasing. Alternative A
assumes that similar management would continue, no
leases would be issued, and no wells drilled.

Crow Reservation
CBM

Although there is a considerable amount of known coal
reserves on the reservation, it is assumed that the Crow
Tribe of Indians would not develop any CBM under this
alternative.

Conventional

The Reservation has potential for ten to twenty additional
wells to be drilled on Tribal minerals in the next 20 years,
based on historical drilling rates.

Northern Cheyenne Reservation
CBM

Although there is a considerable amount of known coal

reserves on the reservation, it is assumed that the
Northern Cheyenne Tribe would not develop any CBM
under this alternative.

Conventional

Based on historical drilling rates it would appear that no
conventional oil or gas wells would be developed on the
reservation under this alternative.
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REASONABLY FORESEEABLE DEVELOPMENT—
Alternatives B, C, D, and E

Assumptions
CBM

The following assumptions were used to calculate the
number of wells to be drilled, the number of in-field
compressors, and the number of sales compressors
required:

e The coal volume for each county was taken from
published sources such as the RMPs. For the RMPs,
all tonnages are based on in-place coal with
development potential defined as beds 5 feet thick or
greater, with a 15:1or less stripping ratio, and
500 feet of overburden or less. This gives a greater
tonnage than actual limits currently used by the
mining industry in the area, where stripping limits
seldom exceed 200 feet of overburden or a ratio
of 6:1. Tonnage calculations are based on
1,770 tons/acre-foot. For the Northern Cheyenne
Reservation, the coal volumes from the USGS and
U.S. Bureau of Mines reports is based on very
limited data. The coal volumes for the Crow
Reservation from the USGS and U.S. Bureau of
Mines report were based on more extensive data.
The coal tonnages in the RMPs include strippable
coal, which may or may not contain producible
methane in economic quantities

e The gas content per ton used to calculate the quantity
of gas from sub-bituminous coal was 74 standard
cubic feet per ton (SCF/ton) and came from studies
by the USGS (Professional Paper 1625-A). The gas
content for bituminous coal used to calculate the
quantity was (450 SCF/ton) and came from a paper
by Campen and Gruber (1991).

e  The spacing for the CBM wells would be one well
per 80 acres per coal seam. The spacing was
assumed after discussions with the MBOGC, as well
as our understanding that Wyoming will be using
this spacing (as a general rule) for CBM wells.

e  Three coal seams would be developed per 80 acres.
Another way of saying this is there would be three
wells per pad in each 80 acres.

e One field compressor would service 24 CBM wells.
The area of disturbance would be 0.5 acres.
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One sales compressor could handle 10 field
compressors. The area of disturbance would be
0.5 acres.

Each CBM well would produce .3 BCF of gas.

Where the wells would be located in the counties
was based on either the Montana Coal Occurrences
from the USGS open file report OF 96-92, the
RMPs, or information from the U.S. Bureau of
Indian Affairs (BIA).

No predictions were made based on distances to coal
outcrops, thickness of individual coal seams, or
thickness of overburden to coals. This information
will be used by companies to place individual wells.

The coal in each county did not include the coal on
the Indian reservation in that specific county. The
coal (from USGS and U.S. Bureau of Mines reports)
on each Indian reservation resulted in a number of
wells being drilled on each reservation.

The RFD assumed that areas of lignite would not
have economic production of methane so no wells
were forecasted in those areas. We are not aware of
any companies or individuals that are currently
pursuing the testing of lignite for gas. With the
present technology, it is unlikely that industry will be
able to produce commercial amounts of gas from
lignite within Montana, for the reasonably
foreseeable future.

The number of CBM producing wells in each county
would be approximately 90 percent of the total CBM
wells projected for that county.

The number of CBM dry holes would be
approximately 10 percent of the total CBM wells
projected for that county.

A 0.5-mile gathering line would be buried from the
CBM well to the field compressor. The width of
disturbance would be 15 feet. Multiple flowlines
would be laid in the same trench from a well pad
with more than one CBM well. Whenever possible,
these lines would be placed in the access road to the
wells. This would result in 0.9 acres of disturbance
per line.

There would then be steel lines going from each
gathering field compressor to the sales compressor.
There would be 2 miles of these steel lines per field
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compressor. The width of disturbance would be
25 feet. This would result in 6 acres of disturbance
per line.

e  The lines would go from the sales compressor to the
sales lines. These would be high-pressure steel lines.
There would be no more than 60 miles of these high-
pressure steel lines per county. The width of
disturbance would be 25 feet. This would result in
3 acres of disturbance per mile of sales line.

e The estimates for CBM wells did not take into
account variations in topography, which could have
a significant impact to actual placement and numbers
of wells.

e  The rate of development for 20 years was based on
the industry projection of October 18, 2000. The
projected rate is shown in Figure MIN-4. The rate of
abandonment is presented in Figure MIN-5.

e For purposes of planning, the State of Montana
would consider other counties, such as Blaine,
Gallatin, or Park, which may have coal resources.

Conventional Wells

e  Wells drilled to date in each county were taken from
Dwights well data.

e  The number of wells drilled to date was divided by
80 years, which is an approximation of how long
exploration has been ongoing.

— This number was multiplied by one quarter
(.25), then multiplied by 20 years for the low
estimate of drilling for the next 20 years.

— The number was multiplied by 20 years to
calculate a high level of drilling for the next 20
years.

e  The wells drilled on each reservation were counted
in the total for each county.

e  The percentage of dry holes for each county is based
on the overall historical percentage of non-producing
wells (71 percent), compared to the total wells
drilled per county.

e The acres disturbed per well will be the same as
shown in alternative A.

Development Potential

The development potential for CBM and conventional
wells for all owners is described in the text that follows.
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Big Horn County
CBM

Based on the volume of coal in these areas, Big Horn
County could support from 2,500 to 7,000 CBM wells.
Approximately, half of these wells (1,250 to 3,500)
would be drilled on minerals under BLM jurisdiction.
Producing CBM wells would range from 2,200 to
6,300 wells. Most of the wells in Big Horn County would
be in the southeastern portion of the county. There would
be from 100 to 250 field compressors. The number of
sales compressors estimated for Big Horn County would
be from 10 to 25. This level of production would require
gathering and sales lines to be constructed. From 1,450 to
4,200 miles of plastic, low-pressure gathering lines would
be needed. These lines would be laid in the travel routes
to the wells and follow the roads to the field compressors.
From 200 to 500 miles of low-pressure steel lines would
be laid from the field compressors to the sales
compressors. No more than 60 miles of sales lines would
be laid to the main transmission lines. The sales lines
would probably go north toward the main WBI pipeline
or south to main lines in Wyoming.

Conventional

The county has potential for 50 to 200 additional wells to
be drilled in the next 20 years, based on historical drilling
rates. From 3 to 15 of these wells would be drilled on
minerals under BLM jurisdiction.

Blaine County
CBM

An area of identified coal exists near Chinook where it is
estimated that five to 10 CBM wells could be drilled, and
of'these, five to 10 wells would be producing. This would
result in one field compressor and up to one sales
compressor. Three to 7 miles of plastic, low-pressure
gathering lines would be needed. These lines would be
laid in the travel routes to the wells, and would follow the
roads to the field compressors. One to 2 miles of low-
pressure steel lines would be laid from the field
compressors to the sales compressors. No more than
20 miles of sales lines would be laid to the main
transmission lines.

Conventional

During the past 5 years, 134 conventional wells were
drilled in the county. The county produces a significant
portion of the non-associated gas produced in Montana,
therefore the gas infrastructure is present. The RFD
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estimates from 150 to 500 conventional wells to be
drilled in the next 20 years. Forty to 120 of these wells
would be drilled on minerals under BLM jurisdiction.
Most of these wells would be drilled in the existing
fields.

Carbon County
CBM

The coal in Carbon County varies from Tertiary Ft.
Union (sub-bituminous) to the Cretaceous Eagle
(bituminous). The Eagle coal can contain more gas per
ton than the Ft. Union coals. Based on the coal volumes
and gas content, 150 to 400 wells could be drilled. Thirty
to 60 of these wells would be drilled on minerals under
BLM jurisdiction. From 135 to 360 producing CBM
wells mostly would be located near the identified coal
fields. The number of wells would require from five to 15
field compressors and one to two sales compressors.
Ninety to 240 miles of plastic, low-pressure gathering
lines would be needed. These lines would be laid in the
travel routes to the wells and would follow the roads to
the field compressors. Ten to 30 miles of low-pressure
steel lines would be laid from the field compressors to the
sales compressors. There would be no more than 60 miles
of sales lines laid to the main transmission lines.

Conventional

Based on historical drilling, it is estimated that 50 to
200 wells would be drilled in the next 20 years. From
10 to 40 of these wells would be drilled on minerals
under BLM jurisdiction. Some of these would be wildcat
wells, but the majority would probably be associated with
the existing fields.

Carter County
CBM

CBM wells are not predicted to be drilled in Carter
County because of the nonexistence of bituminous or
sub-bituminous coals.

Conventional

Based on historical drilling rates, we anticipate 25 to
100 wells to be drilled in the next 20 years. Ten to 40 of
these wells would be drilled on minerals under BLM
jurisdiction.
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Custer County
CBM

Based on the estimated quantity of coal, 100 to 300 wells
will need to be drilled; of these, 90 to 270 would be
producing wells. The CBM development would occur in
the southwestern corner of the county. Twenty to 70 of
these wells would be drilled on minerals under BLM
jurisdiction. This many wells would require from five to
10 field compressors and one to two sales compressors.
Additional pipelines would have to be built. Sixty to
180 miles of plastic, low-pressure gathering lines would
be needed. These lines would be laid in the travel routes
to the wells and follow the roads to the field compressors.
Ten to 20 miles of low-pressure steel lines would be laid
from the field compressors to the sales compressors. No
more than 60 miles of sales lines would be laid to the
main transmission lines.

Conventional

Based on historical drilling rates, we estimate from 15 to
60 wells will be drilled in the next 20 years. Five to 15 of
these wells would need to be drilled on minerals under
BLM jurisdiction.

Gallatin County
CBM

Based on the estimates of coal volume, five to 15 wells
will be drilled; of these, five to 10 would be producing
wells. This would require one in-field compressor and
may require one sales compressor depending on where
the wells are located in the county. There is one gas sales
line going through the north part of the county. Three to 7
miles of plastic, low-pressure gathering lines would be
needed. These lines would be laid in the travel routes to
the wells and would follow the roads to the field
compressors. Additionally, 1 to 2 miles of low-pressure
steel lines would be laid from the field compressors to the
sales compressors. No more than 20 miles of sales lines
would be laid to the main transmission lines.

Conventional

Based on historical drilling activity, it is anticipated that
one to five wells would need to be drilled in the next
20 years. None of these wells would be drilled on
minerals under BLM jurisdiction.
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Golden Valley County
CBM

No CBM wells are anticipated to be drilled in Golden
Valley County.

Conventional

Based on historical drilling activity, it is anticipated that
10 to 30 wells would be drilled in the county over the
next 20 years. Most of these will probably be near the
existing fields. One or two of these wells would be drilled
on minerals under BLM jurisdiction.

Musselshell County
CBM

Based on the estimates of coal in the county, it is
projected that 60 to 150 wells would be drilled, and of
these, there would be from 50 to 140 producing wells.
Five to 20 of these wells would be drilled on minerals
under BLM jurisdiction. These wells would require from
two to five in-field compressors and one sales
compressor. No gas sales lines run through the county.
Thirty to 100 miles of plastic, low-pressure gathering
lines would be needed. These lines would be laid in the
travel routes to the wells and follow the roads to the field
compressors. Five to 10 miles of low-pressure steel lines
would be laid from the field compressors to the sales
compressors. No more than 60 miles of sales lines would
be laid to the main transmission lines.

Conventional

It is estimated that 100 to 350 wells will be drilled in the
county in the next 20 years. Ten to 40 of these wells
would be drilled on minerals under BLM jurisdiction.

Park County
CBM

It is estimated that 10 to 25 CBM wells would be drilled
in Park County, and of these, there would be 10 to
20 producing wells. These would require one field
compressors and no sales compressor. There also would
be from 7 to 17 miles of plastic, low-pressure gathering
lines needed. These lines would be laid in the travel
routes to the wells and follow the roads to the field
compressor. One to 2 miles of low-pressure steel lines
would be laid from the field compressors to the sales
compressors. There is a compressor station currently
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located in the county, so it is assumed that the gas would
be compressed to sales pressure.

Conventional

Based on historical activity, an estimated one to 10 wells
will be drilled in the next 20 years. None of these wells
would be drilled on minerals under BLM jurisdiction

Powder River County
CBM

Based on the coals present in Powder River County, it is
estimated that 2,300 to 6,700 CBM wells could be drilled.
From 1,150 to 3,350 of these wells would be drilled on
minerals under BLM jurisdiction. There would be 2,070
t0 6,030 producing CBM wells, which would require 100
to 250 field compressors, and 10 to 25 sales compressors.
There is a transmission line in the southeastern part of the
county but more pipelines would have to be built to
gather and transport the potential gas that could be
produced from this many wells. From 1,380 to 4,000
miles of plastic, low-pressure gathering lines would be
needed. These lines would be laid in the travel routes to
the wells and follow the roads to the field compressors.
Two hundred to 500 miles of low-pressure steel lines
would be laid from the field compressors to the sales
compressors. There would be no more than 60 miles of
sales lines laid to the main transmission lines.

Conventional

Based on historical drilling rates, it is anticipated that
80 to 300 conventional wells would need to be drilled in
the county over the next 20 years. Thirty to 100 of these
wells would be drilled on minerals under BLM
jurisdiction.

Rosebud County
CBM

Based on the coal estimates for Rosebud County, the
RFD projects 1,000 to 2,800 CBM wells will be drilled.
From 500 to 1,400 of these wells would be drilled on
minerals under BLM jurisdiction. There would be from
900 to 2,500 producing CBM wells, which would require
approximately 40 to 100 field compressors and from five
to 10 sales compressors. From 600 to 1650 miles of
plastic, low-pressure gathering lines would be needed.
These lines would be laid in the travel routes to the wells
and follow the roads to the field compressors. Eighty to
200 miles of low-pressure steel lines would be laid from
the field compressors to the sales compressors, and there
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would be no more than 60 miles of sales lines laid to the
main transmission lines. There is one gas sales line that
runs through the county south of Forsyth. The CBM
development would occur in the southern and eastern half
of the county.

Conventional

Based on historical drilling rates in the county, the RFD
projects 50 to 300 wells to be drilled over the next
20 years. Five to 50 of these wells would be drilled on
minerals under BLM jurisdiction.

Stillwater County
CBM

The RFD projects 300 to 700 CBM wells to be drilled in
the county. Fifteen to 35 of these wells would be drilled
on minerals under BLM jurisdiction. These would most
likely be drilled in the vicinity of the existing coal field.
From 270 to 630 would be producing CBM wells. This
would require 10 to 25 field compressors and one to three
sales compressors. One hundred and eighty to 420 miles
of plastic, low-pressure gathering lines would be needed.
These lines would be laid in the travel routes to the wells
and follow the roads to the field compressors. Twenty to
50 miles of low-pressure steel lines would be laid from
the field compressors to the sales compressors. No more
than 30 miles of sales lines would be laid to the main
transmission lines.

Conventional

Based on historical drilling rates, the RFD projects 25 to
100 conventional wells will be drilled in the next
20 years. Two to 5 of these wells would be drilled on
minerals under BLM jurisdiction.

Sweet Grass County
CBM

There are no known coal reserves in the county and
therefore, no CBM wells are anticipated for Sweet Grass
County.

Conventional

Based on historical drilling rates, the RFD projects that
five to 20 conventional wells will be drilled in the next
20 years. Up to 1 of these wells would be drilled on
minerals under BLM jurisdiction.
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Treasure County
CBM

Based on the estimated coal volume in this county, the
RFD projects that 10 to 25 CBM wells could be drilled.
One to 2 of these wells would be drilled on minerals
under BLM jurisdiction. There would be eight to
22 producing CBM wells, which would require 1 to 2 in-
field compressors and 1 sales compressor. Five to
15 miles of plastic, low-pressure gathering lines would be
needed. These lines would be laid in the travel routes to
the wells and would follow the roads to the field
compressors. One to 2 miles of low-pressure steel lines
would be laid from the field compressors to the sales
compressors. No more than 10 miles of sales lines would
be laid to the main transmission lines.

Conventional

Based on historical drilling rates, the RFD projects one to
10 conventional wells will be drilled in the next 20 years.
None of these wells would be drilled on minerals under
BLM jurisdiction.

Wheatland County
CBM

No CBM wells are projected to be drilled in Wheatland
County.

Conventional

Based on historical drilling rates, the RED projects five to
15 conventional wells will be drilled in the next 20 years.
None of these wells would be drilled on minerals under
BLM jurisdiction.

Yellowstone County
CBM

Based on the identified coal, there could be from 50 to
150 CBM wells drilled in the next 20 years. One to 10 of
these wells would be drilled on minerals under BLM
jurisdiction. There would be 40 to 140 producing CBM
wells in the county, which would require from two to five
field compressors and one sales compressor. Twenty five
to 90 miles of plastic, low-pressure gathering lines would
be needed. These lines would be laid in the travel routes
to the wells and would follow the roads to the field
compressors. Five to 10 miles of low-pressure steel lines
would be laid from the field compressors to the sales
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compressors. No more than 10 miles of sales lines would
be laid to the main transmission lines.

Conventional

Based on historical drilling in the county, there could be
from 25 to 100 wells drilled in the county in the next
20 years. None of these wells would be drilled on
minerals under BLM jurisdiction.

RFD Conclusion
CBM

During the life of the plan, it is estimated that the number
of CBM wells that may be drilled throughout the five
study areas would range from a low of 10,000 to a high of
18,300—of which 2,975 to 8,450 would be drilled on
BLM-administered minerals. There would be from
8,500 to 16,500 producing CBM wells, of which 2,500 to
7,500 would be BLM administered. For a graphical
presentation of these predictions, refer to Map 4-1 in
Chapter 4 of this EIS. Table MIN-1 at the end of this
section presents the RFD Expanded Development
Scenario in numerical form.

These wells would require 250 to 700 field compressors,
and 25 to 70 sales compressors. From 3,900 to
11,200 miles of plastic, low-pressure gathering lines
would be needed. These lines would be laid in the travel
routes to the wells and would follow the roads to the field
compressors. Five hundred to 1,400 miles of low-pressure
steel lines would be laid from the field compressors to the
sales compressors, and approximately 480 miles of sales
lines would be laid to the main transmission lines. This
would result in 22,500 to 74,000 acres of disturbance.

Powder River RMP Area

During the next 20 years, it is estimated that the number
of CBM wells that may be drilled throughout the Powder
River RMP area, would range from a low of 5,400 to a
high of 15,600. The number of wells drilled each year
would range from 200 to 1,100. There also would be
4,800 to 13,400 producing CBM wells, which would
require 200 to 550 field compressors and 20 to 55 sales
compressors. From 3,200 to 8,900 miles of plastic, low-
pressure gathering lines would be needed. These lines
would be laid in the travel routes to the wells and would
follow the roads to the field compressors. From 400 to
1,100 miles of low-pressure steel lines would be laid
from the field compressors to the sales compressors.
Approximately 290 miles of sales lines would be laid to
the main transmission lines. This would result in
24,400 to 73,600 acres of disturbance.
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Billings RMP Area

During the next 20 years, it is estimated that the number
of CBM wells that may be drilled throughout the Billings
RMP area, would range from 100 to 2,600. There would
be 100 to 2,350 producing CBM wells, which would
require 5 to 100 field compressors and 1 to 10 sales
compressors. One hundred to 1,600 miles of plastic, low-
pressure gathering lines needed. These lines would be
laid in the travel routes to the wells and would follow the
roads to the field compressors. From 10 to 200 miles of
low-pressure steel lines would be laid from the field
compressors to the sales compressors. Approximately
170 miles of sales lines would be laid to the main
transmission lines. This would result in 350 to
18,400 acres of disturbance.

Blaine County

The RFD estimates three to 10 CBM wells could be
drilled. This would result in one field compressor and up
to 1 sales compressors. There would be from 2 to 7 miles
of plastic, low-pressure gathering lines needed, which
would be laid in the travel routes to the wells and follow
the roads to the field compressors. From 1 to 2 miles of
low-pressure steel lines would be laid from the field
compressors to the sales compressors. No more than
20 miles of sales lines would be laid to the main
transmission lines. This would result in 75 to 100 acres of
disturbance.

Park County

Ten to 25 CBM wells would be drilled in Park County.
These wells would require 1 field compressor and no
sales compressor. Seven to 17 miles of plastic, low-
pressure gathering lines would be needed. These lines
would be laid in the travel routes to the wells and would
follow the roads to the field compressor. One to 2 miles
of low-pressure steel lines would be laid from the field
compressors to the sales compressors. Presently, there is
a compressor station located in the county so it is
assumed that the gas would be compressed to sales
pressure at the compressor station. This would result in
40 to 100 acres of disturbance.

Gallatin County

Based on the estimates of coal volume, it is anticipated
that five to 15 wells would be drilled. This would require
1 field compressor, and may require 1 sales compressor
depending on where the wells are located in the county.
There is one gas sales line going through the north part of
the county. Three to 10 miles of plastic, low-pressure
gathering lines would be needed. These lines would be
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laid in the travel routes to the wells and would follow the
roads to the field compressors. From1 to 2 miles of low-
pressure steel lines would be laid from the field
compressors to the sales compressors. No more than 20
miles of sales lines would be laid to the main
transmission lines. This would result in 80 to 120 acres of
disturbance.

Conventional Oil and Gas

Based on the assumptions listed at the beginning of this
section, the number of conventional oil and gas wells that
could be drilled would range from 700 to 2,850. The
number of wells drilled each year would range from five
to 15 in each of the 17 counties if the wells were
distributed equally among the counties. No estimates of
disturbance were made for conventional wells.

Powder River RMP Area

The RFD estimates that 300 to 1,300 conventional wells
would be drilled in the next 20 years in the Powder River
RMP area. Seventy to 300 of these wells would be drilled
on minerals under BLM jurisdiction. Most of these wells
would be drilled in or near the existing fields.

Billings RMP Area

The RFD estimates that 240 to 925 conventional wells
would be drilled in the next 20 years in the Billings RMP
area. Twenty-five to 100 of these wells would be drilled
on minerals under BLM jurisdiction. Most of these wells
would be drilled in or near the existing fields.

Blaine County

The RFD estimates that 150 to 500 conventional wells
would be drilled in Blaine County in the next 20 years.
From 32 to 127 of these wells would be drilled on
minerals under BLM jurisdiction. Most of these wells
would be drilled in the existing fields.

Park County

Based on historical activity, it is estimated that two to
eight wells will be drilled in Park County in the next
20 years. None of these wells would be drilled on
minerals under BLM jurisdiction

Gallatin County

Based on historical drilling activity, it is anticipated that
from one to six wells would be drilled in Gallatin County
in the next 20 years. None of these wells would be drilled
on minerals under BLM jurisdiction.
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Reasonably Foreseeable
Future Actions—
Alternatives B, C, D, and E

The RFFA predictions for Alternative B, C, D, and E
were developed using the same general assumptions as
the RFD. However, the coal tonnages for the Indian
reservations is based on the thickest coals (coals over
20 feet thick).

Development Potential

The development potential for CBM and conventional
wells for all owners on the Crow Reservation, Northern
Cheyenne Reservation and the Custer National Forest is
described in the text that follows.

Ashland District, U.S. Forest
Service

CBM

Coal resources are primarily concentrated in the southern
portion of the district. Otter Creek and the Tongue River
drainages have eroded or exposed many of the coal
zones. Based on the coal resources, the RFFA predicts
that approximately 200 wells may be drilled over
20 years. This would result in approximately 400 acres of
long-term disturbance.

Crow Reservation
CBM

Based on the identified coal resources within the
reservation, 1,400 to 4,000 CBM wells could be drilled;
of these, 1,300 to 3,600 would be producing wells. The
wells would probably be located in the eastern portion of
the Crow Reservation. This would require from 50 to
150 field compressors and from five to 15 sales
compressors. Eight hundred to 2,400 miles of plastic,
low-pressure gathering lines would be needed. These
lines would be laid in the travel routes to the wells and
would follow the roads to the field compressors. One
hundred to 300 miles of low-pressure steel lines would be
laid from the field compressors to the sales compressors.
No more than 60 miles of sales lines would be laid to the
main transmission lines. This would result in 7,000 to
12,000 acres of disturbance.
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Conventional

Based on historical drilling rates, 10 to 50 conventional
wells could be drilled in the next 20 years.

Northern Cheyenne Reservation
CBM

Based on coal resources, 1,400 to 4,000 CBM wells could
be drilled on the reservation; of these, there would be
1,300 to 3,600 producing wells. The wells would most
likely be located along the southern boarder of the
reservation and extend from the western to the eastern
boundaries. This would require 50 to 150 field
compressors, and from five to 15 sales compressors.
Eight hundred to 2,400 miles of plastic, low-pressure
gathering lines would be needed. These lines would be
laid in the travel routes to the wells and would follow the
roads to the field compressors. From 100 to 300 miles of
low-pressure steel lines would be laid from the field
compressors to the sales compressors. There would be no
more than 60 miles of sales lines laid to the main
transmission lines. This would result in 7,000 to
12,000 acres of disturbance.

Conventional

Based on historical drilling rates, one to five conventional
wells could be drilled on the reservation in the next
20 years.
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TABLE MIN-1
RFD/RFFA NUMERICAL PREDICTIONS FOR EXPANDED CBM DEVELOPMENT SCENARIO

Acreage Overlying
Total Drilled Production Dry Holes/Exploration Coal Occurrences
County Expanded State BLM Expanded State BLM Expanded State BLM Acres
Reasonably Foreseeable Development (RFD)

Big Horn 7,000 3,500 3,500 6,300 3,150 3,150 700 350 350 524,738
Blaine 10 10 0 9 9 0 1 1 0 1,024,000
Carbon 400 320 80 360 288 72 40 32 8 448,000
Carter 0 0 0 0 0 0 0 0 0 0
Custer 300 230 70 270 207 63 30 23 7 418,000
Gallatin 15 15 0 14 14 0 2 2 0 47,500
Golden Valley 0 0 0 0 0 0 0 0 0 0
Musselshell 150 130 20 135 117 18 15 13 2 764,000
Park 25 25 0 23 23 0 3 3 0 32,000
Powder River 6,700 3,350 3,350 6,030 3,015 3,015 670 335 335 713,500
Rosebud 2,800 1,400 1,400 2,520 1,260 1,260 280 140 140 1,005,500
Stillwater 700 665 35 630 599 32 70 67 4 65,500
Sweetgrass 0 0 0 0 0 0 0 0 0 0
Treasure 25 24 1 23 22 1 3 2 0 153,500
Wheatland 0 0 0 0 0 0 0 0 0 0
Yellowstone 150 140 10 135 126 9 15 14 1 678,000

Total RFD 18,275 9,809 8,466 16,447 8,828 7,619 1,827 981 847 5,874,238
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RFD/RFFA NUMERICAL PREDICTIONS FOR EXPANDED CBM DEVELOPMENT SCENARIO

TABLE MIN-1

MINERALS APPENDIX
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Acreage Overlying
Total Drilled Production Dry Holes/Exploration Coal Occurrences
County Expanded State BLM Expanded State BLM Expanded State BLM Acres
Reasonably Foreseeable Future Actions (RFFA)
Northern Cheyenne 4,000 0 0 3,600 0 0 400 0 0 445,000
Crow 4,000 0 0 3,600 0 0 400 0 0 332,000
Forest Service 200 0 0 180 0 0 20 0 0 501,500
Total RFFA 8,200 0 0 7,380 0 0 820 0 0 1,278,500
Total RFD and RFFA 26,475 9,809 8,466 23,827 8,828 7,619 2,647 981 847 7,286,144
Powder River RMP 15,635 7,899 7,716 14,072 7,109 6,944 1,564 790 772 2,726,033
Billings RMP 2,590 1,861 751 2,331 1,674 675 259 186 75 2,044,705
Counties 50 50 0 45 45 0 5 5 0 1,103,500
RFD Totals 18,275 9,809 8,466 16,447 8,828 7,619 1,827 981 847 5,874,238
Big Horn County Drilled Production Dry Holes
Powder River RMP 83.00% 5810 5229 581
Billings RMP 17.00% 1190 1071 119

Note: Percentages indicate portion of Big Horn county overlying known coal occurrence within each RMP excluding the Crow Reservation lands.
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CUMULATIVE PROJECTS EVALUATED

Compliance with the National Environmental Protection
Act (NEPA) requires analysis of cumulative effects for
each alternative. Cumulative effects on the environment
are those that result from the incremental impacts of an
alternative when added to the other past, present and
reasonably anticipated future actions, regardless of who
undertakes those actions. In analyzing cumulative effects
from this project, it will be important to understand the
incremental impacts from other past, present, and future
actions planned for the RMP areas. However, not every
project can be included in the analysis or the result could
become cumbersome; thus, providing decision makers
with extraneous information. Therefore, the importance
of scoping cannot be overstressed because it provides the
initial opportunity to identify boundaries for a meaningful
analysis. The cumulative effects study approach is
defined by discussing the Study Area Delineation (spatial
boundary); past, present, and future projects that meet a
minimum criteria of magnitude as to add to the
cumulative effect and time frame for the analysis and is
discussed in the conclusions section of each alternative.

Study Area Delineation

The planning area for BLM is the Billings RMP area
(10,791,964 acres) and the Powder River RMP area
(8,567,125 acres). Acre estimates are for all land within
the RMP’s regardless of ownership, federal, state or
private. The state planning area is statewide with
emphasis on the BLM planning area and Blaine
(2,711,407 acres), Park (1,788,816 acres), and Gallatin
(1,683,586 acres) counties. The combination of the two
RMP areas and three counties amounts to approximately
25 million acres.

The study area proposed for the environmental impact
statement (EIS) RMP is exceptionally large and limits the
type of analyses that can be included in the subject
analysis. It is important to note that the objective of the
cumulative analysis is not to perform the perfect analysis,
but to select projects that would be appropriate to the
subject analysis and aid in the selection of a preferred
alternative. With this in mind, the objective is not to
make an attempt to choose all projects throughout the
entire state of Montana that might add to the cumulative
effect of either BLM’s or the state’s action. This extreme
is simply not practical; however, if the thought is more
focused, cumulative impact analysis could be chosen on a
practical level. Cumulative impacts that might affect
other resources are not considered as regionally
extensive, the projects/activities to consider may be
different. For example, groundwater impacts would be
limited to the general area of CBM production. This
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would also be the case with soils, agriculture and grazing,
cultural and paleontological resources, geology and
minerals, Indian trust assets, socioeconomics, and others.
Other than air quality related impacts (including visual)
and surface and ground water influences from Wyoming
CBM development, BLM believes the proposed study
area is appropriate for this plan and is consistent with
other BLM plans. Using this approach, combined with
the general knowledge of the area, consideration of a
study area that is essentially the Powder River Basin is
appropriate. We are, however, limited to some extent in
what can be considered and must strive to choose those
areas and projects and activities that are truly applicable
to the process.

As such, the cumulative analysis for this EIS will
emphasize impacts from oil and gas industry-related
projects within the project study area and appropriate
adjacent areas, depending on the resource being analyzed.
The cumulative analysis also considered impacts from the
largest foreseeable mnon-oil and gas industry
developments. Activities and projects of sufficient
magnitude that may result in cumulative impacts to the
environment include natural gas and oil production;
surface coal mining; railroads; highways; water storage
reservoirs; power plants; potential wildfires; and effects
from CBM development in Wyoming, the Ashland
Ranger District and on the Crow and Northern Cheyenne
reservations. Map MIN-2 indicates the locations of
projects included in the cumulative effects analysis.

A discussion of each project or type included in the
cumulative effects analysis follows.

Natural Gas and Oil Production

Impacts from conventional natural gas and oil production
are addressed in the Impacts from Management Common
to All Alternatives discussion under the individual
resource topic section of the Impacts From Management
Specific to Each Resource and Alternative. The impacts
from conventional oil and gas development are consistent
with the BLM’s 1994 Final Oil and Gas EIS RMP Plan
Amendment to the Billings, Powder River, and South
Dakota RMPs, and the state’s 1989 Oil and Gas Drilling
and Production in Montana Final EIS.
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Surface Coal Mining

There are currently 12 active surface mines in the state,
ranging from 10 acres to nearly 25,000 acres. A total of
approximately 61,000 acres are currently permitted in the
state. Approximately 32,000 acres of the 61,000 acres
permitted have been disturbed and 15,000 of these
disturbed acres have been backfilled, graded, topsoiled,
and permanently seeded to reclamation standards (OSM
1998).

Several mines are present in and around the CBM
emphasis area. They include operating mines, mines
undergoing expansion, reclamation of older mines, and
future planned mines. Mines that are generally located
within the Powder River Basin and have a potential to
add to the cumulative impact include the Spring Creek,
Decker, Big Sky, Rosebud, and Absaloka. These mines
are located in three general areas: the Spring Creek and
Decker mines are in southeast portion of Big Horn
County just east of the Crow Reservation; the Absaloka
mine is located just outside the northeastern corner of the
Crow Reservation in Big Horn County; and the Rosebud
and Big Sky mines are located near Colstrip, Montana,
just north of the Northern Cheyenne Reservation.
Table MIN-2 shows the average annual production of
each mine in the emphasis area along with environmental
data for permitted acres, disturbed acres, and backfilled
and re-topsoiled acres.

In addition to the quantities identified in the
Table MIN-2, the Spring Creek and Rosebud mines have
each applied for permits to expand their permitted surface
acreage by approximately 2,500 acres and 1,500 acres,
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respectively. The Montana Department of Environmental
Quality (MDEQ) expects both permits to be approved
before the end of 2001 (Bohman 2001). Approximately
32,900 acres remain to be disturbed by mining operations
during the next 20 years. This estimate is based on
current activities and foreseen future developments.

Surface water quality within the vicinity of the coal mines
is impacted by increased sediment load resulting from
increased erosion during mining. This is mitigated by the
use of sediment settling ponds and the vegetating of
overburden and topsoil storage areas. The discharge of
groundwater pumped from mine pits may also affect
surface water depending on the quality of groundwater
within the mine vicinity and the quantity of groundwater
discharged. Much of the groundwater pumped from the
mine pits is stored and used to control dust on roads,
truck and train car loading areas, and the mine face. In
some instances, mining activities require the diversion of
streams or drainage areas that are within the area to be
mined. Approximate original topography, including
stream channels and drainage areas, are restored during
mine reclamation activities. All mines are required to
monitor their discharges and obtain Montana Pollution
Discharge Elimination System permits. The majority of
discharges are related to storm responses with the
exception of the Decker mines, which has a permit for a
regular discharge of 4.5 cubic feet per second into the
Tongue River.

Impacts to groundwater resources resulting from surface
coal mine activities are usually related to drawdown and
quality issues from backfilled spoils. Coal beds are
among the most dependable and utilized aquifers in

TABLE MIN-2
SURFACE MINES WITHIN THE CBM EMPHASIS AREA

Annual Average

Backfilled and

Production Permitted Disturbed Re-topsoiled

Mine (Short Tons) Surface Acres Acres Acres

Spring Creek 11,000,000 4,500 2,300 300
Decker (North/West and East) 10,000,000 11,400 6,300 1,700
Big Sky (Area A&B) 2,850,000 8,100 3,600 2,600
Rosebud (Areas A, B, C, D, and E) 10,350,000 24,900 13,050 6,400
Absaloka 5,500,000 5,400 3,150 2,200
Total 39,700,000 54,300 28,400 13,200

Note: This table shows the cumulative disturbances and reclamation efforts associated with each of the surface

mining operations within the CBM Emphasis Area.
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eastern Montana, because of their fracture-related
transmissivity and lateral continuity. Adjacent portions of
these aquifers discharge water into the mining pit, which
requires that it be pumped-off resulting in the lowering of
the water levels within aquifers adjacent to the mine. The
area affected and the distance from the mine affected
depends on the particular aquifer characteristics of the
area, presence of faults, rates of surface water and
precipitation recharge, and other factors, and will vary
depending on the location of the mine. Groundwater
wells, springs, and surface streams within the area can be
impacted by the lowered water levels. Those located
nearest the mine experience the greatest impact. In the
mining areas near Colstrip and Decker, coal aquifers have
shown drawdown as much as 75 feet and a radius of
impact up to 4 miles (Wheaton and Metesh 2001). The
resulting total area of groundwater impact from coal
mines is calculated to be 366,000 acres. The rate at which
water levels recover varies between mining regions, but
normally requires more than 20 years (Wheaton and Van
Voast 1998).

Overburden replaced in the mine pits during reclamation
is approximately inverted from its original orientation.
The mineral content of these near-surface unsaturated and
weathered rock layers used in typical overburden affect
the groundwater quality within the area of the reclaimed
mines. The resulting poor water quality is present for
many years after mining is completed. Elevated levels of
sodium, magnesium, calcium, bicarbonate, chlorides, and
sulfates are possible, as well as increased total dissolved
solids (TDS). Dissolution of these salts causes increases
in TDS concentrations in the spoils aquifers that have
been observed at levels 50 percent to 200 percent greater
than the adjacent bedrock aquifers (Wheaton and Van
Voast 1998). With time, some sites return to pre-mining

quality; however, the impacts to water quality may be
everlasting at other sites where soluble salts are
continuously generated by weathering and oxidation.

Coal Mine Impacts on Air Quality

Coal mines have an effect on air quality within the region
surrounding the surface operations. Air pollutant
emissions data are available for five surface coal mines
within the emphasis area; three are in Big Horn County
(Absaloka, Spring Creek, and Decker mines), and two are
in Rosebud County (Big Sky and Rosebud mines).
Table MIN-3 shows the average air pollutant emissions
from the mines within the emphasis area. Volatile organic
compounds (VOCs) shown in the table would also
include any fugitive methane vented from the mines.

Future impacts also would be realized from opening new
mines, expanding existing mines, and installing power
generation plants at existing coal mines.

Highways

There are no current proposals for new highways within
the CBM emphasis area. It is assumed that several
secondary highways, state routes, and county ro